RECOLLECTIONS AND REFLECTIONS
to pole. On Faraday's view these lines of force were the origin of electric and magnetic forces. To him they were not merely geometrical lines, they had physical properties ; they were in a state of tension like stretched strings and thus produced the attractions between oppositely electrified bodies or between poles of opposite signs. Maxwell's first paper on electricity on " Faraday's Lines of Force " was published in 1855, and was mainly a translation of Faraday's views into mathematical language. In it he showed that these led to exactly the same values for forces between electric charges, and between magnetic poles, as the old theory of action at a distance. The next contribution of Maxwell to electrical theory was given in papers in the Philosophical Magazine, 1861 and 1862. In these papers he devises a model to illustrate Faraday's discovery of electromagnetic induction, i.e. that changes in magnetic force give rise to electric force. No one ever appreciated more than Maxwell the advantages gained in concentration of thought, and in the suggestion of new ideas, by considering a concrete case like a model, instead of relying upon algebraical symbols. He says : " For the sake of persons of different types of mind scientific truth should be presented in different forms, and should be regarded as equally scientific, whether it appears in the robust form and colouring of a physical illustration, or in the tenuity and paleness of a symbolical expression ".
His model was designed to illustrate the production of electric forces by changes in magnetic force. When he came to use the model he found that in it changes in electric force produce magnetic force. The introduction and development of this idea was Maxwell's greatest contribution to physics. He showed that it implied that the components of the electric force, as well as those of the 392